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Claim 1 which is. 
[Claim 5] 

polycarbonate, melt condensation polymerization doing 
aromatic dihydroxy chemical compound and carbonate diester 
under existing of ester exchange catalyst, polycarbonate resin 
composition which is stated in Claim 1 which is a 
polycarbonate which is acquired. 

[Claim 6] 

polycarbonate, polycarbonate resin composition which is 
stated in Claim 5 which isa polycarbonate which is acquired 
below moisture 0. 3 wt%, chloride ion concentration 
(generatable chloride ion is included due to hydrolysis . ) 
making use of4 ppm or less* sodium ion concentration 1 
ppm or less, iron ion concentration 1 ppm or less* copper 
ion concentration 1 ppm or less* tin ion concentration 5 ppm 
or less, phosphorus concentration 20 ppm or less, phenyl 
salicylate, o-phenoxy benzoic acid and carbonate diester of 
total concentration 50 ppm or less, methylphenyl carbonate 
concentration 50 ppm or less of o-phenoxy phenyl benzoate. 

[Claim 7] 

polycarbonate, polycarbonate resin composition which is 
stated in Claim 5 which isa polycarbonate which is acquired 
making use of at least 1 kind which is selectedfrom group 
which consists of nitrogen-containing basic compound, 
alkali metal chemical compound and the alkaline earth metal 
chemical compound as ester exchange catalyst. 

[Claim 8] 

polycarbonate, transesterification doing ester exchange 
catalyst of basic, and under existingof acidic substance in 
order to neutralize this catalyst polycarbonate resin 
compositionwhich is stated in Claim 5 which is a 
polycarbonate which is acquired. 

[Claim 9] 

acidic substance, polycarbonate resin composition which is 
stated in Claim 8 which isa at least 1 kind which is selected 
from boric acid and ammonium hydrogen phosphite. 

[Claim 10] 

polycarbonate, reacting making use of reactor where at least 
solution-contacting section consists of material of iron 
component 20 weight % or less, polycarbonate resin 
composition which isstated in Claim 5 which is a 
polycarbonate which is acquired. 

[Claim 11] 

polycarbonate resin composition which is stated in Claim 1 
where iron ion concentration is5 ppm or less. 
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[0001] 
[0002] 
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[0003] 



[Claim 12] 

sodium ion concentration being 1 ppm or less , polycarbonate 
resin composition which is stated in the Claim 1 where at 
same time chloride ion concentration (generatable chloride 
ion is included due to hydrolysis . ) is 10 ppm or less. 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards polycarbonate resin composition which 
is superior in molding property* thermal stability* impact 
resistance and flame resistance etc. 

[0002] 

[Prior Art] 

polycarbonate, because it is superior in impact resistance or 
other mechanical property* heat resistance * transparency 
etc, is used with automobile field* electrical and electronics 
fields* optical field* precision machine field* preservation 
& medical field* building material field* sheet field or 
other broad field. 

On one hand, being recent years, for electricity fire or other 
fire prevention, it reaches thepoint where flame retardation of 
plastic material is required, polycarbonate resin 
compositionof flame resistance which combines flame 
retardant to polycarbonate is developed. 

However, because polycarbonate melt viscosity is high, flow 
property is small, itpossesses shortcoming that is inferior to 
molding property. 

Then, in order to supply this shortcoming, 
polycarbonate/ABSor other polymer alloy which combines 
the flame retardant was proposed, reached point where it is 
widely used for the OAequipment or other housing 
application etc. 

But, with polycarbonate/ ABSor other polymer alloy, as for 
molding property although it is improved, the impact 
resistance or other mechanical property and heat resistance 
decrease. 

In addition, fully you cannot call either stability for light. 
[0003] 

[Problems to be Solved by the Invention] 

Therefore, objective of this invention is to offer polycarbonate 
resin compositionwhich holds flame resistance and/or 
ant i weathering agent and molding property* impact 
resistance and heat resistance. 
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[0004] 

T***^tft<» «*ifc«»HHttiltJI8tt 

— 7tf*— h 100 figS|5l::*tLTi®I+ 0.005-50 S 
[0005] 

A<5 ^l/%JJl±(5~100 ^^"^(DtK'J*— tK*— 
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[0006] 

;u%j»±(«*ii 8-50 ^;u%fS£).£bfc#£ 
L<l± io =E)Wo\>x±(M7i\f io~40 ^;u%SS) 

■efty. 5-30 ^EJU%(*# [C 8-25 ^U%)?SJf-efc 
7i/-;Ht*a*aiS[±, 13 C-NMR ^ FT-IR 

[0007] 



[0004] 

[Means to Solve the Problems] 

As for these inventors, in order to achieve above-mentioned 
objective, whenresult of diligent investigation, flame retardant 
or anti weathering agent is combined in polycarbonate which 
sets phenolic end group concentration to certain range, 
molding property and flame resistance or the antiweathering 
agent which are superior without decreasing, are acquired 
impact resistance and heat resistance to discover, this 
invention was completed. 

namely, this invention phenolic end group concentration 
offers polycarbonate resin composition which includes the 
flame retardant and/or antiweathering agent of total 0.005-50 
parts by weight vis-a-vis polycarbonate and said 
polycarbonate 100 parts by weight of 5 mole % or more. 

Furthermore, M ppm " with value of weight basis is meant in 
this specification. 

[0005] 

[Embodiment of the Invention] 

Feature of polycarbonate resin composition of this invention 
phenolic end group concentration for total end groups are 
polycarbonate of 5 mole % or more (5-100 mole % ) and 
point which includes flame retardant and/or antiweathering 
agent of certain amount. 

[0006] 

As for aforementioned phenolic end group concentration, 
preferably 8 mole % or more (for example 8-50 mole % 
extent ), furthermore with the preferably 10 mole % or more 
(for example 10-40 mole % extent ), when they are 5 - 30 
mole % (Especially 8 - 25 mole % ) extent is many. 

It can measure phenolic end group concentration, by using 
<sup>13C-nmr and FT-IR etc. 

When phenolic end group concentration of polycarbonate is 
under 5%, molding property to be low, furthermore molded 
article is easy to color. 

In addition, this kind of molded article is easy to deteriorate 
with heat. 

Vis-a-vis this, as for resin composition to which phenolic end 
group concentration includes polycarbonate of 5% or more, 
flow property when melting is high, not only being 
superior,molded article which is superior in thermal stability 
is acquired in molding property. 

[0007] 

In resin composition of this invention, it can produce 
polycarbonate, aromatic dihydroxy chemical compound and 
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OH 



(1) 



(X) 



m 



(Y) 



carbonate diester , by melt condensation polymerization doing 
under existing of ester exchange catalyst. 

Furthermore, phenolic end group concentration is under 5 
mole % regarding general polycarbonate which isacquired by 
so-called phosgene method . 

[0008] 

compound which is displayed with below-mentioned Formula 
(1) isincluded in [aromatic dihydroxy chemical compound] 
aromatic dihydroxy chemical compound. 

[Chemical Formula 1] 



n 



S, -0-, -S-, -CO-, -SO-Xli-S0 2 -£^L, X JSl 

if y i±, ^<>-if>a±c!){Wft*-e&y. ia-x 

I* JtfcoT. /xP^aiqFXttft** 1-6 (Dm 

r,o-4 0)Btts*-r) 

±ca(i)"cs*tt«<b^«Ba>tta«ift«tL 

□+vt^x-;m ; ex(4-tKP^v^x-;u)> 

£>, l,l.eX(4-tKP+v7i-^)X^> % 1,2- 
eX(4-tKP+V^x- ;U)X^> % 2 9 2-eX(4-t 
KP+v7i-^P/^, l,l-tfX(4-tKP* 
v?x~;u):?£>, l,2-eX(4-tKP+v^x- 

2,2-ex(4-tKp+v7i-;i,)^^ 
>, i,i-ex(4-tKP+v^x-;u)-2-^^^^p 

2,2-t=X(4-t KP+V71- ;u)^>^>, 

2,2.ex(4-tKP+v7i-^)-4-yf;i/^>5i 

>, 2 J 2-eX(4-tKP+v^x-;U)^"^> s 1,1- 

ex(4-tKP*v^x-;u)-i,i-^7x-;u>^ 
i,i-ex(4-tKP+v37 X -;u>i-^x-;ux 

l,l-eX(4-tKP^rv37xn;U)-2-^x-;U 
X^> % 2,2-eX(3,5-V^P^E-4-tKP+v^x- 
;U)^P/^> N 2,2-eX(4-tKP^V-3->^;i/37x 
x;U)^p/^> s 2,2-eX(4-tKP+v-3-TV^P 
e^U^x- ;U)^P/<>, 2,2-t?X(4-tKP+v 
■3.s^fJl/7xz;^p/^ x 2,2.eX(3,5.v^ 
^;U-4-tKP+i/7xx;ix)^P/^>,2,2-tfX(4- 
tKP+v-3-t-^;U7xx;u)^p/^>^if(7)e 
X(tKP*S/7'J-;U)7;U*>H;l,r -tfX(4- 



(In Formula, cyclic hydrocarbon group, -O-, -S-, -CO-, -SO- 
of straight chain or branched chain alkylene group, divalent 
of carbon number 1-8 which with single bond, phenyl group 
is possible to be through phenylene group between optionally 
substitutable, and carbon atom or-S0 2 - it shows A, X and Y, 
with substituent on benzene ring, shows hydrocarbon group of 
alike or different, halogen atom or carbon number 1-6, m 
and n shows integer of alike or different, 0-4. ) 

As representative example of compound which is displayed 
with above Formula (1), 4 and4 '-dihydroxy biphenyl or other 
dihydroxy biphenyl; bis (4 -hydroxyphenyl ) methane, 1,1- 
bis (4 -hydroxyphenyl ) ethane, 1, 2- bis (4 -hydroxyphenyl ) 
ethane, 2, 2- bis (4 -hydroxyphenyl ) propane, 1, 1- bis (4 
-hydroxyphenyl ) butane, 1, 2- bis (4 -hydroxyphenyl ) 
butane, 2, 2- bis (4 -hydroxyphenyl ) butane, 1, 1- bis (4 
-hydroxyphenyl ) - 2 -methyl propane, 2, 2- bis (4 
-hydroxyphenyl ) pentane, 2, 2- bis (4 -hydroxyphenyl ) - 4 
-methylpentane, 2, 2- bis (4 -hydroxyphenyl ) octane, 1, 1- 
bis (4 -hydroxyphenyl ) - 1 and 1 -diphenylmethane, 1, 1- bis 
(4 -hydroxyphenyl ) -1 -phenyl ethane, 1, 1- bis (4 
-hydroxyphenyl ) - 2 -phenylethane, 2, 2- bis (3 and 5 
-dibromo-4- hydroxyphenyl ) propane, 2, 2- bis (4 
-hydroxy-3- methylphenyl ) propane, 2, 2- bis (4 -hydroxy-3- 
isopropyl phenyl ) propane, 2, 2- bis (4 -hydroxy-3- s-butyl 
phenyl ) propane, 2, 2- bis (3 and 5 -dimethyl-4- 
hydroxyphenyl ) propane, 2, 2- bis (4 -hydroxy-3- t-butyl 
phenyl ) propane or other bis (hydroxy aryl ) alkanes;l,l '-bis 
(4 -hydroxyphenyl ) -p- diisopropyl benzene, l,l'-bis (4 
-hydroxyphenyl ) -m-diisopropyl benzene or other bis 
(hydroxy aryl ) dialkyl benzene; 1 and 1 -bis (4 
-hydroxyphenyl ) cyclopentane, 1, 1- bis (4 -hydroxyphenyl ) 
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tKp+v37x~;u)-p.v-rv^Pt 6 ;u^>-t?>, 

1,1' -eX(4-tKP + v^x-;U). m -v-rv^P 
t^U^^^irCDexCtKP+vTU-^)^ 
T^U^U^O-tf >g; 1 , 1 -t:X(4-t KP * v7x- 
il/)v^7P^>, l,l-ex(4-tKP+v^x- 

;U)v^P^+^>^irOe7,(tKP*v7'J- 

;U)v^7PT;U±l>^I;e7,(4-tKP^rV^x-;U) 

;uH ; e7,(4.tKP+v7xii;u)x;u^>rK^(!: 
tKP+v7x^;U)<rh>^i:CDex(tKP^rv 

T'J->/U)^h>!i;e^(4-tKP+v^x-;U)X 

;u^vK^if0ex(tKP+vT'J---;u)x;u 

^vK^ ; ex(4-tKP+v^x-;U)X^7tv> 

[0009] 

(l)T?8*j|iS<b£1*<DI5A\ vtKP+v'O 
[0010] 

(2-^pp7x-;u)*-^-K, e^(3-<7pp^ 

x-JU)*— 7f?*— K tX(4-^7PP^x-;U)^- 
7t?*— k eX(2,4 s 6-h , J^PP^x-;U)*— jf?* 

S?S/^P^*S/;u*— hftifiOS/S/^PT 

[0011] 

-So 

7x- xU7$r;m$;>*;u % -f v^;uK5? 



cyclohexane or other bis (hydroxy aryl ) cycloalkane; you can 
list bis (4 -hydroxyphenyl ) ether or other bis (hydroxy aryl ) 
ethers; bis (4 -hydroxyphenyl ) sulfides or other bis (hydroxy 
aryl ) sulfides; bis (4 -hydroxyphenyl ) ketone or other bis 
(hydroxy aryl ) ketones; bis (4 -hydroxyphenyl ) sulfoxide or 
other bis (hydroxy aryl ) sulfoxide; bis (4 -hydroxyphenyl ) 
sulfone or other bis (hydroxy aryl ) sulfone etc. 



[0009] 

In addition, it can also use other than and dihydroxybenzene* 
dihydroxy naphthalene etc compound which is displayed with 
aforementioned Formula (1) as aromatic dihydroxy chemical 
compound. 

It is possible to use aromatic dihydroxy chemical compound, 
with alone, inaddition, in order to obtain copolymer, to jointly 
use 2 kinds or more it ispossible. 

[0010] 

As [carbonate diester ] carbonate diester, you can list diphenyl 
carbonate* ditolyl carbonate* bis (2 -chlorophenyl ) 
carbonate* bis (3 -chlorophenyl ) carbonate* bis (4 
-chlorophenyl ) carbonate* bis (2, 4 and 6 -trichlorophenyl ) 
carbonate* di (m-cresyl ) carbonate* dinaphthyl carbonate 
or other diaryl carbonate; dimethyl carbonate* diethyl 
carbonate* dibutyl carbonate or other dialkyl carbonate; 
dicyclohexyl carbonate or other dicyclo alkyl carbonate etc. 



diphenyl carbonate or other diaryl carbonate is desirable even 
among these. 

[0011] 

Furthermore, with aforementioned carbonate diester, it is 
possible also to use dicarboxylic acid or dicarboxylic acid 
ester. 

As dicarboxylic acid, you can list terephthalic acid* 
isophthalic acid* 2,6-naphthalenedicarboxyIic acid* 
1,5-naphthalenedicarboxylic acid or other aromatic 
dicarboxylic acid. 

As dicarboxylic acid ester, you can list ester (Especially, 
aromatic carboxylic acid aryl ester ) etc of diphenyl 
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v^yU/K^KXliv^^Tt-^^xxx^^mK 
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[0013] 
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fc)l44ppm KIT, -th'J^A-f^aJtli lppm 

JelT»»-f*>aSI* lppm BIT, 

£14 lppm IUT\ XX-<7|->jiJSl* 5ppm Jji.T> 

'j>a«(u>w?-tLr)i4 2o PP m bit. -y-UT 

/4F->£AM7x=;N&*tt*Sl4 50ppm 
KIT, >fJI/7i-M- hSftli 50ppm 

£14. mTL&^-MUU?*- *—b#t£<D& 

[0014] 

±IB(7)T$$^i*. mi4. (l)IHvixf;^ 

sft*xi*s*ittt*»aTf*»Lfcy,(2)R 

;u*>u±3I&J10>i£(0ij;U4. gtg^h'JOA. 

[0015] 



2000-1-11 

terephthalate* dimethyl terephthalate* diphenyl 
isophthalate or other aforementioned aromatic carboxylic 
acid. 

Mixing alone or two kinds or more, you can use dicarboxylic 
acid and dicarboxylic acid ester. 

amount used of dicarboxylic acid or dicarboxylic acid ester is 
for example 0-50 mole %* preferably 0-30 mole % extent 
aforementioned carbonate diester and vis-a-vis dicarboxylic 
acid or dicarboxylic acid ester total weight. 

[0012] 

When dicarboxylic acid or dicarboxylic acid ester is jointly 
used with carbonate diester, polyester polycarbonate is 
acquired. 

Also this kind of polyester polycarbonate is included in 
polycarbonate of this invention. 

[0013] 

In order to prevent coloration of molded article, it is desirable 
tomake content of specific impurity which is included in 
carbonate diester which is used for reaction as small as 
possible. 

As for chloride ion concentration (generatable chloride ion is 
included due to hydrolysis . ) in for example carbonate diester 
as for 4 ppm or less* sodium ion concentration as for 1 ppm 
or less* iron ion concentration as fori ppm or less* copper 
ion concentration as for 1 ppm or less* tin ion concentration 
as for 5 ppm or less* phosphorus concentration (phosphorus 
atom doing ) as for 20 ppm or less* phenyl salicylate* 
o-phenoxy benzoic acid and total concentration of o-phenoxy 
phenyl benzoate as for 50 ppm or less* methylphenyl 
carbonate concentration they are 50 ppm or less. 

Furthermore, chloride ion which it can form occasion where 
for example phenyl chloroformate or other containing 
chlorine organic compound hydrolysis is done generatable 
chloride ion, with hydrolysis is meant. 

[0014] 

for example (1) carbonate diester you can wash 
above-mentioned impurity, with the hot water or weakly basic 
water solution, heating and melting you can treat in (2) 
carbonate diester including urea, in (3) carbonate diester, you 
can remove by vacuum distillation doing including salt (for 
example sodium carbonate* sodium hydrogen carbonate* 
potassium dihydrogen phosphate * dipotassium hydrogen 
phosphate etc) of alkali metal or alkaline earth metal. 

[0015] 
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[0016] 

USUI*. 0iJ;Ll£. «rE***5?tKP*S/ft* 

[0017] 

*>ft*» 1 ^JMCttLT. 1M3.li 0.95-1.2 ^ 
JU,tf$L<ti: 0.97-1.1 ^U,£blr#£L<l* 

0.98-1.05 ^;uSfifl>BSHA^aS?-c#-5. 

[0018] 
[0019] 

x*T-ii/3s««»i*iiMttT?xi* 2 aei±a* 



£&*tt£tt<t&ft(::a. «71K$ttM* 
(Dim* 7:/*=»>AfcKci**>K«*jb<£gMi 

-So 

[0020] 

ctLTIi % 2-75/eUi?l/, 4-75/tf'j v>, 2-t 
Kn^vtf'J v>, 4-tKn*vtf'J v>, 2->h* 



In addition, as for moisture in carbonate diester it is desirable 
to be 03 vvt% or less. 

When moisture is many, carbonate diester hydrolysis doing 
when producing the polycarbonate, degree of polymerization 
of polymer becomes difficult to rise. 

[0016] 

Adjustment of phenolic end group concentration of 
polycarbonate changes, does reflux condition of volatile 
component in mole ratio of for example aforementioned 
aromatic dihydroxy chemicalcompound and carbonate diester 
reaction system by changing it is possible . 

If mole ratio for aromatic dihydroxy chemical compound of 
for example carbonate diester is made low,extent which is 
done, phenolic end group concentration of polycarbonate 
which is formedbecomes high. 

[0017] 

for example 0.95-1 .2 mole* preferably 0.97-1 .1 mole* 
furthermore it can select amount used of carbonate diester, 
from rangeof preferably 0.98-1.05 mole extent vis-a-vis 
aromatic dihydroxy chemical compound 1 mole. 

[0018] 

It advances reaction with [ester exchange catalyst ] aromatic 
dihydroxy chemical compound and the carbonate diester, 
under existing of ester exchange catalyst. 

[0019] 

As ester exchange catalyst, it is possible also to use which of 
ester exchange catalyst of the public knowledge. 

alone or two kinds or more mixing, you can use ester 
exchange catalyst. 

basic catalyst is included in desirable ester exchange catalyst . 



As basic catalyst, you can list for example 
nitrogen-containing basic compounds alkali metal chemical 
compound and alkaline earth metal chemical compound etc. 

alone or two kinds or more combining, you can use basic 
catalyst. 

electron donating nitrogen-containing heterocyclic compound 
or its salts chain amines or its salts ammonium hydroxide 
etc are included in nitrogen-containing basic compound . 

[0020] 

As representative example of electron donating 
nitrogen-containing heterocyclic compound, 2 -amino 
pyridines 4- amino pyridine* 2- hydroxypyridine* 4- 
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vtf'Jv>, 4->Mrvt°'J v>* 4-v^U75-/ 

euv>s 4-(4-y5 i ;uep | jv-ju)t o, jv>. 

4-(4->^;U-l-e^Uv->U)t°Uv>^ifO)t 0 U 
-;U* 2-v^;U75/>f 5^/-JU* 2-> h^rv 

-f 5£V-;u* 2->^;u«-f £2V-;u* 
s$V-ju* 2->;u*:?h^yvr-Ju£ci*0^ 

5 y 1/ - A, £ ; v T if tf > ^7 P * >? $ > 
(DABCO)* l^-vTlftv^P^AOl-T-O^X 



5>;V^U75>* vx^;u75>* n->^;ut 
-U>&i: (Dig 2 ^T£>;>^;U75>. x^;u 
75>s ^>v;U7£>* yxij^^ (Dig 1 

;uy>^ExOAtKP^rvh\ xh^x^uy:^ 

xOAtKP^vK^A^ffb^o 

>£<7)i&<tL-CI** ffHtt. v^ggJS 

fcct*<D^$i££;j*Sgi£* ffiB£J£* E5Si£J£* 
«B£t£s U>Sgi£. >;Mb*Olfil^* 7K^b* 
Oi^b^&ct*(D&1t^^ 

[0021] 

Ztltz 1 fIXIi2|lW±(Dffl^t>-&?{)<»*L 
[0022] 

U^A* 7kgg<b:J-HJOA* 7kSHb;fci'J^A* 
7K^^b-bv^A/j:<ifcD7K^<b^;m^'J^O 
A* Stig^MJ^A* gtltfj'JOA* StgHzv'} 

i&;*^B£'J^A* /fx^S^HJ^A* 7\s+>MJi 

7Kf^b*0*:r-h l J^A* 7K*fb7tx^^*«JO 
A^^07k^^b/+x^m^b^;'J>K7K^- , J^ 
^A* U>^7K*-^-hU^A. «J>^7K^i:* 
'J^A^ifCDU^^k^-^W^'J^OA, St 
gtt"KI^A* Sfl^'J^A* T^T'J^ISM^ 
A. XxT'Jl/S^-h'J ^A* ;WJ>6£*|'J^ 



hydroxypyridine* 2- methoxy pyridine * 4- methoxy 
pyridine v 4- dimethylamino pyridines 4- diethyl amino 
pyridine* 4- pyrrolidinopyridine* 4- (4 -methyl 
pyrrolidiny! ) pyridine* 4- (4 -methyl -1- bipyridinyl ) 
pyridine or other pyridine; aminoquinoline or other quinoline; 
imidazole* 2- dimethylamino imidazole* 2- methoxy 
imidazole* 2- methyl imidazole* 4- methyl imidazole* 2- 
mercapto imidazole or other imidazoles; benzimidazole or 
other benzimidazoles; diazabicyclo octane (DABC O ), 1 and 
8 -diazabicyclo [5.4 . 0] - 7 -undecene you can list (DBU ) or 
other cyclic amine (Especially, polycyclic amines which 
possesses nitrogen atom in bridgehead position )etc. 



As chain amines, you can list trimethyl amine, triethylamine* 
N, N- dimethyl aniline or other tertiary amine; dimethyl 
amine and diethylamine* N- methylaniline or other 
secondary amine; methylamine* ethylamine* 
benzylamine* aniline or other primary amine etc. 

As ammonium hydroxide, you can list tetramethyl ammonium 
hydroxide* tetraethyl ammonium hydroxide etc. 

As salt of electron donating nitrogen-containing heterocyclic 
compound and chain amines, it can illustrate formate salt* 
acetic acid salt* oxalate or other organic acid salt; 
carbonate* nitrate salt* nitrite* sulfate* phosphate* 
fluoroboric acid salt* borohydride or other inorganic acid 
salt etc. 

[0021] 

Especially, combination of one, two or more kinds which is 
selected from electron donating nitrogen-containing 
heterocyclic compound and its salt is desirable even in 
nitrogen-containing basic compound. 

[0022] 

As representative example of alkali metal chemical 
compound, you can list salt etc of cesium salt or other phenols 
of potassium salt* phenol of sodium salt* phenol of lithium 
salt* phenol of dipotassium salt* phenol of disodium salt* 
bisphenol A of dilithium salt* bisphenol A of lithium 
hydroxide* sodium hydroxide* potassium hydroxide* 
cesium hydroxide or other hydroxide; lithium carbonate* 
sodium carbonate* potassium carbonate* cesium carbonate 
or other carbonate; lithium hydrogen carbonate* sodium 
hydrogen carbonate* potassium hydrogen carbonate or other 
bicarbonate; lithium borate* sodium borate* potassium 
borate or other borate; lithium borohydride* sodium 
borohydride* potassium borohydride or other borohydride; 
dilithium hydrogen phosphate* disodium hydrogen 
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A. $if»Jf)i, SSSK^MJ^A, $ 

h\ *UOA>Mrvh\ *'JOAxMrvh\ -trv 

)l A (DX'J^O A&. t: X7x/-JU A (J)-th 
UOAJg, trXT7xy-;U A <DX*>'J^AJ£. ?x 
y-^CD'J^^A^.^xy-^KD^h'JOA 

ft* ?x/-;K7)rt'J^AJ£, 7x/-;KD-tr>^ 

Attftifa)7xy-;ufita)tfi<EifA<*lf&ti 



phosphate* dipotassium hydrogen phosphate or other 
phosphoric acid hydrogen disalt; lithium acetate „ sodium 
acetate* potassium acetate* lithium stearate* sodium 
stearate* potassium stearate* lithium benzoate* sodium 
benzoate* potassium benzoate or other organic acid salt; 
lithium methoxide* sodium methoxide* sodium ethoxide* 
potassium methoxide* potassium ethoxide* cesium 
methoxide or other alkoxide; bisphenol A. 



oa. ib^mv^uuzm^Mtisw* 

[0023] 

xhn>TOA. *»ft/^u^A<cifa)*iift 
St^vo a, Tfc^ifca^s/^A. 

□>^OA, *^»/^U^A<fifa)^lfttt;ft 
SIV^yOA, »»*;U?/^ A. BfggXhP> 
^7A. K^/<UOA.X^yg>^V^v^ 

A. X^7'J>K*;UvO A, 7/f 7'J>B§7>P 
[0024] 



[0025] 

E^a*isittt<b^ij[it7Ju*'jftaMb^«B 



Inside these alkali metal chemical compounds, lithium 
hydroxide, lithium borate or other lithium compound etc is 
desirable. 

In addition, boric acid alkali metal salt and alkali acetate salt, 
especially boric acid alkali metal salt isincluded in desirable 
alkali metal chemical compound. 

[0023] 

As representative example of alkaline earth metal chemical 
compound, you can list magnesium hydroxide* calcium 
hydroxide* strontium hydroxide * barium hydroxide or 
other hydroxide; magnesium carbonate * calcium carbonate* 
strontium carbonate* barium carbonate or other carbonate; 
magnesium borate * calcium borate* strontium borate* 
barium borate or other borate; magnesium acetate, calcium 
acetate* strontium acetate * barium acetate* magnesium 
stearate* calcium stearate* strontium stearate* barium 
stearate or other organic acid salt etc. 



magnesium borate or other boric acid alkaline earth metal salt 
is desirable even in these alkaline earth metal chemical 
compounds. 

[0024] 

As ester exchange catalyst, it can also use above-mentioned 
other things and the for example ammonium borate; copper 
borate* manganese borate or other boric acid transition metal 
salt; tetra butyl phosphonium hydroxide * tetra phenyl 
phosphonium hydroxide or other phosphonium hydroxide etc. 

[0025] 

From point of hue of molded article, nitrogen-containing 
basic compound (Especially, electron donating 
nitrogen-containing heterocyclic compound or its salt ), or 
theaforementioned nitrogen-containing basic compound and 
catalyst which combines alkali metal compound or alkaline 
earth metal compound areincluded in desirable ester exchange 
catalyst . 
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[0026] 

Jrisit-SVa i *;u=*tLT, m*.i£. io'-io-' 
^u. W£L<ii io- 8 ~io- 2; E;ufijfT*fc-i>„ 

[0027] 
[0028] 



fMBlHft&LT. ft*!*. S'J^ilft^ 

-So 

[0029] 

Mz^tLX.mxii io- 5 ~io 3 ^;u*#g£L<li 

[0030] 

£fc* x^T-^X»fi(t(K»^S(E:)lza3i\ 

t* ^asititaitLT* «^©7iy-;ua. ft 
?x/-;u«£LTld\ #J;il£* P -7ir ;u?x/ 



[0026] 

amount used of ester exchange catalyst is for example 
lO'MO^mole* preferably 10" 8 ~10" 2 mole extent vis-a-vis 
aromatic dihydroxy chemicalcompound 1 mole. 

[0027] 

When basic catalyst is used as ester exchange catalyst, it is 
desirable to jointly use neutralizing agent of basic catalyst. 

Coloration of molded article which is acquired from resin 
composition whichincludes polycarbonate by using 
neutralizing agent, and deterioration of timewise hue of 
molded article can be prevented remarkably. 

[0028] 

As neutralizing agent, acid salt* ester or other acidic 
substance or equivalent of acid* acid can be used. 

Especially, salt of weak acid which shows weak acid* acidic 
as neutralizing agent,or ester or other weak acidity substance 
or equivalent of acid salt* weak acid of weak acid 
aredesirable. 

As aforementioned weak acid, you can list for example boric 
acid* phosphorous acid or other inorganic acid; acetic acid 
or other organic acid etc. 

In addition, you can list ammonium hydrogen phosphite or 
other phosphorous acid hydrogen salt etc as salt of weak acid 
which shows aforementioned acidic or acid salt of the weak 
acid. 

Especially boric acid* phosphorous acid hydrogen salt 
(Especially, ammonium hydrogen phosphite ) etc is included 
in desirable neutralizing agent . 

You can use neutralizing agent, combining alone or two kinds 
or more. 

[0029] 

amount used of neutralizing agent is for example 
10" 5 ~10 3 mole* preferably 10" 3 ~10 2 mole extent vis-a-vis 
aforementioned ester exchange catalyst 1 mole. 

It can add neutralizing agent, with transesterification process 
or time point of option after reacting. 

[0030] 

In addition, various phenols^ carbonate diester etc can be 
used in transesterification (condensation polymerization ), as 
endcapping agent. 

As phenols, you can list for example p- phenyl phenol* p- 
cumyl phenol* p- t-butyl phenol etc. 
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l ^UrftLT.. mfL\£ 0-0.1 *;u, Jff£L 
<l* 0-0.07 ^ivWSeXtbh, 

[0031] 



[i^-r;uXiifcSJt(MliftSe)]*»fll55tK 
[0032] 

@£LOO % JSl£;£Jf 100-300 deg C($?£L< 
I* 130-280 deg C)<35l5HT?lWERlBfiR»*S 

■C*€. 

M 4000-15000 IIJtf^^bTK'JV— ^^fig^-a- 



tt&^tt-^-M 18000-40000 

[0033] 

i=ffli^*Re»)a)**<tt«a»*tt*» 

(*ttLT)20 M*%lSlT»ff*L<tt 10 MS.% 
»&S*(1tl::. EJ£S)0!>ttlt£LT» 



In addition, 2 -methoxycarbonyl-5-t-butyl phenyl phenyl 
carbonate etc are included in carbonate diester as endcapping 
agent. 

amount used of endcapping agent is for example 0-0.1 mole* 
preferably 0-0.07 mole extent vis-a-vis aromatic dihydroxy 
chemicalcompound 1 mole. 

[0031] 

It does transesterification (condensation polymerization ) of 
[transesterification (condensation polymerization )] aromatic 
dihydroxy chemical compound and carbonate diester, with 
public knowledge to usual method it is possible . 

[0032] 

While removing hydroxy compound which for example 
by-production is done under vacuum, itcan acquire 
polycarbonate aforementioned reactant by reacting in range of 
reaction temperature 100-300 deg C (preferably 130-280 deg 
C). 

As for production step of polycarbonate, before forming 
prepolymer of viscosity average molecular weight 
4000-15000 extent,condensation polymerization step 0 
furthermore advancing condensation polymerization, after 
forming high molecular weight polycarbonate of viscosity 
average molecular weight 18000-40000 extent, when it 
consists with of condensation polymerization process is many. 

Aforementioned each step can also do with no method of 
continuous system* batch system* and semibatch system. 

[0033] 

As needed combining upright type reactor and horizontal type 
reactor, according to viscosity of reaction mixture which 
accompanies advance of reaction, you can use the reactor. 

Furthermore, in order to prevent fact that iron component 
liquates with aromatic dihydroxy chemical compound or other 
acidic substance , facility* for example reactor (Especially, 
reactor which is used for front condensation polymerization 
process) at least solution-contacting section the iron 
component (iron doing ) 20 weight % or less* preferably 1 0 
weight % or less* furthermore it is desirable to make 
material of the preferably 5 weight % or less. 

As material of for example facility (Especially, reactor ), 
making use of these alloy * fluorinated resin* polyolefin 
resin or other resin * glass etc of the hastelloy* nickel* 
titanium* zirconium* molybdenum* tantalum* , internal of 
facility lining it is desirable with theaforementioned material 
to do. 

Especially, nickel (nickel lining is included. ) or hastelloy is 
desirable. 
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[0035] 
[0036] 



/\py>»K«S#Ji:LTtt. Willi, fh^n 
tN>\ ^*ti-?P^v^PK J r*>>. *^*:?p 

^v^xxn^^tKK. bfXHJ^P^x/* 
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A jK , J*-**"h*'JJ'7- % JI3IMb*UX^ 

U>. xh^P^eX7xy-^ A xtK+v^'J 
if "7 — tH'JV— . fi^P^i-iH^, 

^>-tf>. fh^fi^P^v^xy+vt+v^ 
>-lf>, am^XTK^v^-'jifT-. tfx^H? 

:?p^e:^u^K)x$> s exch'j^p^e^xy 
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[0034] 

As for polycarbonate which is acquired by above-mentioned 
transesterification method generally, molecular weight 
distribution is wide, content of polymer (oligomer etc) of 
low-molecular-weight is many. 

Because of that, flow property when melting is high, from 
molding property canimprove. 

In addition, from fact that molding temperature can be made 
low, colorationwhen forming can be controled. 

molecular weight distribution (ratio Mw/Mn of weight 
average molecular weight Mw and number-average molecular 
weight Mn ) of polycarbonate for example 1.8-3.5* 
preferably 2.3-3.5. furthermore is preferably 2.7-3.5 extent. 

Furthermore, you can adjust molecular weight distribution of 
polycarbonate, distilled condition of hydroxy compound 
(phenols ) which by-production is done (Distilled time, 
distillation rate etc), with amount used etcof endcapping agent 
with reaction temperature * reaction time* aromatic 
dihydroxy chemical compound at time of for example 
condensation polymerization and feed mole ratio, reaction 
of carbonate diester. 

[0035] 

Inside at least one of flame retardant and antiweathering agent 
is combined in polycarbonate resin composition of [flame 
retardant. antiweathering agent ] this invention. 

[0036] 

Usual flame retardant. for example halogen type flame 
retardant. phosphorus type flame retardant. organic acid 
metal salt flame retardant. inorganic type flame retardant etc 
is included in flame retardant . 

As halogen type flame retardant, you can list for example 
tetrabromobisphenol A. decabromobiphenyl oxide, 
hexabromocyclododecane. octa bromo diphenyl oxide, bis 
tribromo phenoxy ethane, tribromo phenol and ethylene bis 
tetrabromophthalimide. tetrabromobisphenol A 
polycarbonate oligomer, brominated polystyrene, 
tetrabromobisphenol A epoxy oligomer * polymer, 
decabromo diphenylethane. poly dibromophenyl oxide, 
hexabromobenzene. tetradeca 3?P^ diphenoxyoxy 
benzene, brominated epoxy oligomer, bis 
(tetrabromophthalimide ) ethane, bis (tribromo phenoxy ) 
ethane, tetra bromo phthalic anhydride, tetra bromo-p- 
cresol or other bromine type flame retardant; chlorinated 
paraffin, perchloro cyclopentadecane or other chlorine type 
flame retardant etc. 
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^py- jUTtxX^x— h. h'J^x^yu^x^x— h. 
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[0038] 

;Mc/K*JBtt. *;u#>K*K*. * §J£x 

[0039] 

KM. Stt* KfbSfEh v^p-^Alb^ 

[0040] 

KK«©«fl*li.tfy*-#*-h ioo aa 

»lC»LX.«*tf 1-50 M».»*L<I* 
3-40 fiSSfl, £&|Z»*L<(* 5-30 

[0041] 



SKftttiR4Jl*iJ£LTIi. mi*. 2-(2-fcKP*v 
-5->*;U7xz:;U)K>»;hiJ7y— jKpif©K> 

l/h , J7l/-^»<b^»;2-tKP*$/K>^x 
2-tKP*v-4-/h*v^>*/?x/> % 2-t 
Kn^v.4-^-^yu^vK>y^x/>. 2,2' 
-vtKP+v^h+v^^^xy^^tT)^ 

> % y7xy>Sfb^«B;-y"U^^K7i-ju«cif 
©*»J^ii/KxxxiKfif^*lf6*i*. 

[0042] 



[0037] 

As phosphorus type flame retardant, for example resorcinyl 
biphenyl phosphate * hydroquinonyl biphenyl phosphate* 
phenyl nonyl phenyl hydroquinonyl phosphate, triphenyl 
phosphate, phenyl dinonyl phenyl phosphate, tetra phenyl 
resorcinol diphosphate, tetra cresyl bisphenol A 
diphosphate, tris (nonyl phenyl ) phosphate or other 
phosphate ester-based flame retardant; b i phenyl -4- 
hydroxy-2,3,5,6-tetra bromo benzyl phosphonate. 
dimethyl-4- hydroxy-3,5-dibromo benzyl phosphonate* 
biphenyl-4- hydroxy-3,5-dibromo benzyl phosphonate or 
other halogen containing phosphoric acid (Or phosphonic 
acid ) ester type flame retardant; polyphosphoric acid salt; red 
phosphorus etc isillustrated. 



[0038] 

As organometal salt type flame retardant, you can list for 
example organic metal sulfonate salt and the metal 
carboxylate. aromatic sulfonimide metal salt etc. 

[0039] 

As inorganic type flame retardant, you can list for example 
antimony trioxide. aluminum hydroxide, nitrogen 
conversion guanidine. antimony pentoxide. magnesium 
hydroxide, zinc borate, zinc, zinc oxide, zirconium 
compound etc. 

[0040] 

alone or two kinds or more combining, you can use 
above-mentioned flame retardant. 

amount used of flame retardant for example 1-50 parts by 
weight, preferably 3-40 parts by weight, furthermore is 
preferably 5~30parts by weight extent vis-a-vis 
polycarbonate 100 parts by weight. 

[0041] 

ultraviolet absorber, radical capturing agent, quenching 
agent (quencher ) etc is included in aforementioned 
antiweathering agent . 

As ultraviolet absorber, you can list for example 2- (2 
-hydroxy-5-methylphenyl ) benzotriazole or other 
benzotriazole type compound; 2- hydroxy benzophenone. 2- 
hydroxy-4- methoxy benzophenone. 2- hydroxy-4- octyloxy 
benzophenone* 2,2'-dihydroxy-4- methoxybenzophenone or 
other benzophenone type compound; phenyl salicylate or 
other salicylic acid ester etc. 



[0042] 
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[0043] 

±EH«JWl**ik-CXIi 2 m&±®fr£t>1*: 

M&ft\a&mRit.ni>)t>-7t*-h ioo as 

SfllCttLT, 0.005-10 fi*Ws»*U< 

I* 0.01-5 SMSP. $€>lCff $L<I± 0.02-2 Si 

[0044] 

h 100 SftftlCftLT 0.01-50 MS|5(0IJ;LI£ 
l~50 MW)t*fcy* $?£L<I* 0.02-30 IIS 

5-30 !issi5)?ijf -e&-5o 



[0045] 
[0046] 

-So 

[0047] 

»3cSIWlcl4 % fid*. If . "J>ft**, t>4f-K 

[0048] 



As radical capturing agent, it can use hindered amine etc. 

In addition, it can illustrate for example phenol-nickel 
composite (Ni quencher ) etc as quenching agent. 

[0043] 

alone or two kinds or more combining, you can use 
above-mentioned antiweathering agent. 

amount used of antiweathering agent for example 0.005-10 
parts by weighty preferably 0.01-5 parts by weighty 
furthermore is preferably 0.02-2 parts by weight extent 
vis-a-vis polycarbonate 100 parts by weight. 

[0044] 

total amount used of flame retardant and antiweathering 
agent, with 0.01 - 50 parts by weight (for example 1-50 parts 
by weight ), is the preferably 0.02-30 parts by weight (for 
example 5-30 parts by weight ) extent vis-a-vis polycarbonate 
1 00 parts by weight. 

When total amount used of flame retardant and 
antiweathering agent, is too little, desired effect isnot 
acquired, when it is many conversely, impact resistance * 
molding property etc decreases. 

[0045] 

It can acquire polycarbonate resin composition of 
[polycarbonate resin composition] this invention, by melt 
mixing doing aforementioned polycarbonate * flame 
retardant and/or antiweathering agent* and according to need 
other additive , usual mixer (kneader ), making use of 
extruder etc. 

[0046] 

As aforementioned additive, usual additive* for example 
heat stabilizer* anti hydro lysis agent* antistatic agent* 
lubricant* antioxidant* colorant* filler (reinforcement ), it 
can illustrate the plasticizer* infrared absorber* antibiotic 
etc. 

one, two or more kinds combining, you can use these 
additive. 

[0047] 

for example phosphorus compound* hindered phenol 
compound* triazole compound* epoxy compound* metal 
salt etc is included in heat stabilizer . 

[0048] 

As aforementioned phosphorus compound, for example 
triethyl phosphite* tri isopropyl phosphite* tri isodecyl 
phosphite* tridodecyl phosphite* phenyl diisodecyl 
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t>^-K7x/-;Mfc£^<tLTii* tWf> 
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tKP+v7xxju)^pt 0 ;f*-K 

>v^;U-tX[3-(3,5-v-t-^^;i/-4-tKP^v 
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h^+X[3-(3,5-v-t-^5 1 ;U-4-tKP^v^>v 

)\st^7**— h-vx^;uxx^f;u N -fvvT* 
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[0050] 

h ioo mma5icftLT,o~i msp* » *ui± 
0.001-0.5 SMSfl?sjrefc<s 0 

-c* *«axttic«tt*±. *»iat*ft<7? 

l*lcte(t*»fe4<*L</h*l>o 
[0051] 



phosphites diphenyl isodecyl phosphite* triphenyl 
phosphite, tris-tolyl phosphite* phenyl-bis (4 -nonyl 
phenyl ) phosphite* tris (4 -octyl phenyl ) phosphite, tris [4 
- (1 -phenylethyl ) phenyl ] phosphite* tris (2 and 4 
-di-t-butyl phenyl ) phosphite* pentaerythritol-bis [(2 and 6 
-di-t-butyl-4- methylphenyl ) phosphite ], pentaerythritol-bis 
[(2 and 4 -di-t-butyl phenyl ) phosphite ] or other phosphite 
compound; tetrakis (2 and 4 -di-t-butyl phenyl ) - 4 and 4 
'-biphenylene G phosphonite* tetrakis (2 and 4 -di-t-butyl 
phenyl ) - you canlist 4 and 4 (2 and 2 -biphenyl propane ) 
phosphonite or other phosphonite compound; phenyl 
phosphone acid dimethyl or other phenyl phosphone acid 
ester compound etc. 



[0049] 

As hindered phenol compound, octadecyl propionate-3- (3 
and 5 -di-t-butyl-4- hydroxyphenyl ), N,N'-hexamethylene bis 
(3 and 5 -di-t-butyl-4- hydroxy-hydrocinnamide ), triethylene 
glycol — bis [3 - (3 -t-butyl-5-methyl-4- hydroxyphenyl ) 
propionate* 1,6-hexanediol-bis [3 - (3 and 5 -di-t-butyl-4- 
hydroxyphenyl ) propionate ], pentaerythrityl-tetrakis [3 - (3 
and 5 -di-t-butyl-4- hydroxy benzyl phosphonate-diethyl 
ester* isocyanuric acid (3 and 5 -di-t-butyl-4- hydroxyphenyl 
methyl), 1, 1 and 3 -tris you can list (5 -t-butyl-4- hydroxy -2- 
methylphenyl ) butane* 1, 1- bis (5 -t-butyl-4- hydroxy -2- 
methylphenyl ) butane etc. )]] 



[0050] 

alone or two kinds or more combining, you can use heat 
stabilizer. 

amount used of heat stabilizer is 0 - 1 part by weight* 
preferably 0.001-0.5 parts by weight extent vis-a-vis for 
example polycarbonate 100 parts by weight. 

Because as for resin composition of this invention, melt 
viscosity is low, in additionto being superior in molding 
property, it possesses benefit that can make molding 
temperature low. 

Because of that, quantity of stabilizer being small, 
colorationat time of extrusion molding is small considerably. 

It can add above-mentioned additive, with transesterification 
process or time point of option after reacting. 

[0051] 
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[0052] 
[0053] 



die, 7K'J*-**-KOillJ6lcffll^»JtSI 
a©'>&<fcttt*»£ttJ«#(tt£LT)20 £ 

[0054] 

»*LL^»tt«Biticii * DtriBo^sm^s 

£E<b£^*<^£;tx<i>o 

[0055] 

^*J&*14<b£^r*fc6ii£icii* *-5K(* 

%0)ffl*ttS 1 ^UcftLT* 0.01-500 
#SL<li 0.01-10 ^^ueST&So 



With embodiment where polycarbonate resin composition of 
this invention is desirable,as for iron ion concentration as for 
5 ppm or less* sodium ion concentration as for 1 ppm or 
less* chloride ion (generatable chloride ion is included due 
to hydrolysis . ) concentration they are 10 ppm or less. 

In addition, as for tin ion concentration as for 5 ppm or less* 
copper ion concentration content as for 1 ppm or less* 
chromium ion concentration as for 1 ppm or less* nickel ion 
concentration it is desirable to be 1 ppm or less. 

[0052] 

This way, when resin composition where content of iron or 
other specific component is little is used, color of molded 
article which is acquired byformation is considerably 
lightened. 

In addition, using molded article, deterioration is small at 
heat. 

[0053] 

Furthermore, aforementioned way, it can acquire resin 
composition where iron content is little, due to fact that 
facility which is used forproduction of polycarbonate iron 
component (iron doing ) designates solution-contacting 
section as the material of 20 weight % or less at least. 

In addition, it can acquire resin composition where sodium 
ion* chloride ion or other content is little, byusing those 
where content of aforementioned component is little the 
reaction starting material which is used for production of 
polycarbonate (Especially carbonate diester ) as. 

[0054] 

In addition, with embodiment whose other than polycarbonate 
resin composition of this invention are desirable, boric acid 
and/or ammonium hydrogen phosphite which is a basic 
substance and a neutralizing agent whichare a ester exchange 
catalyst is included. 

Aforementioned nitrogen-containing basic compound* alkali 
metal chemical compound and alkaline earth metal 
chemicalcompound are included in desirable basic substance . 

molded article which is superior in thermal stability can be 
acquired even fromthis kind of resin composition. 

[0055] 

In above-mentioned resin composition, when basic substance 
is nitrogen-containing basic compound, thequantity of boric 
acid (boron atom conversion ) and/or ammonium hydrogen 
phosphite (phosphorus atom conversion) is 0.01 - 500 mole* 
preferably 0.01-10 mole extent vis-a-vis the basic group 1 
mole of nitrogen-containing basic compound. 
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ttwr*A<. **wiiztL&a)*Jfiftlicj:yis 
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When basic substance is alkali metal compound or alkaline 
earth metal compound (preferably* boric acid alkali metal 
salt or boric acid alkaline earth metal salt ), quantity of boric 
acid (boron atom conversion ) and/or ammonium hydrogen 
phosphite (phosphorus atom conversion)is 0.01 - 500 mole* 
preferably 5-200 mole extent vis-a-vis alkali metal or alkaline 
earth metal 1 mole of alkali metal compound or alkaline earth 
metal compound. 

In addition, when basic substance is combination with 
nitrogen-containing basic compound and the alkali metal 
compound or alkaline earth metal compound, quantity of 
boric acid (boron atom conversion ) and/or ammonium 
hydrogen phosphite (phosphorus atom conversion), 0.01 - 
500, is preferably 5-200 mole extent vis-a-vis alkali metal of 
alkali metal chemical compound and total 1 mole of alkaline 
earth metal of alkaline earth metal chemical compound. 

[0056] 

polycarbonate resin composition of this invention, it attaches 
on usual molding method * for example injection molding* 
extrusion molding* blow molding* compression molding 
andetc it can acquire various molded article due to especially. 

polycarbonate resin composition of this invention has high 
impact resistance in molding property and thermal stability 
not only being superior, with molding and fabrication , 
furthermore canacquire molded article which is superior in 
flame resistance and/or anti weathering agent. 

Because of that, especially, you can use for ideal in electrical 
& electronic parts* OAequipment etc. 

[0057] 

[Effects of the Invention] 

polycarbonate resin composition of this invention, because 
flame retardant and/or anti weathering agent is combined in 
polycarbonate of specific structure, has held molding 
property* impact resistance and heat resistance and flame 
resistance and/or antiweathering agent . 

[0058] 

[Working Example(s)] 

Below, this invention is explained in detail on basis of 
Working Example, but this invention is not something which 
is limited by these Working Example . 

Furthermore, measurement of each property value depended 
on below-mentioned method. 

(viscosity average molecular weight (Mv )) inherent viscosity 
[;et] of methylene chloride solution in 20 deg C was measured 
making use of Ubbelohde viscometer, viscosity average 
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[r?]=l.ll xio^Mv) 082 

7f-(GPC)[zJ;y. ll¥^^?l(Mw)(!:li 

S(Mn)<t£#tfK *aiCcfey»^ 

(^xy~;H4^iS*SiS) ,3 C-NMR(a*:S^ 

fi. GX-270. ifi^-K:y-f^K'f*^U 

1 14.80ppm St/ 129.50ppm CDtf— 



^UfJl/i^i-Jk o-?xy*v£Hl*rB£, o- 
-< — (Yokogawa Electric works IC100) 

q67t;£(-r2-rp-mTg{s SAS-727) 

acp,ft*siftHfia. icps-ioooiii) 



AA-670G SD.^*7r^h^T-^XhT^-^^ 
1f-(A*»ftBr«, GFA-4A S) 



*»:flS**»»!SSa( = 8<bBE», CA-05 

3T 



(HftS&<btt)B 0.5mm. 50mm x 50mm O) V— h 
**^h^UXSlAS£lC«fcyftJ!lL. 160 deg C 
0SS*frTIC»aL. 10 B&.20 H»&tf 



molecular weight (Mv ) was sought on basis of next formula. 

[;et] = 1.1 1 X 10" 4 (Mv ) <sup>0.82 

With (molecular weight distribution ) gel permeation 
chromatography (GPC ), weight average molecular weight 
(Mw ) with number average molecular weight (Mn ) was 
sought, the molecular weight distribution was calculated with 
next formula . 

molecular weight distribution=Mw/Mn 

(phenolic end group concentration ) <sup>13C-nmr making 
use of (JEOL make and GX-270* measurement mode: gated 
♦decoupling ), it calculated from integrated value ratio of the 
peak of 1 14.80 ppm and 129.50 ppm. 

After melting (impurity concentration ) specimen, in 
according to need suitable solvent, it sought with next 
measurement method (measuring apparatus ). 

phenyl salicylates o-phenoxy benzoic acid, o-phenoxy phenyl 
benzoate* methylphenyl carbonate: gas chromatograph 
equipment (Shimadzu Corporation (DB 69-055-8747 ) make, 
GC-14A ) chloride ion: ion chromatography (Yokogawa 
Electric works make and IC 100 ) 

sodium ion. iron ion. chromium ion: atomic absorption 
spectrometry (Seiko Instruments Inc. (DB 69-058-2077 ) 
make, SAS-727 ) 

copper ion s phosphorus: high frequency plasma 
photoemission analyzer (ICP, Shimadzu Corporation (DB 
69-055-8747 ) make, ICP S-1000III ) 

tin ion: atomic absorption spectrometry (Shimadzu 
Corporation (DB 69-055-8747 ) make, AA-670 G type ), 
graphite furnace To analyzer (Shimadzu Corporation (DB 
69-055-8747 ) make, GFA-4 A type ) 

moisture: trace water measuring apparatus (Mitsubishi Kasei 
make and CA-05 type) 

It produced sheet of (thermal degradation characteristic) 
thickness 0.5 mnu 50 mm X 50 mm with hot press quenching 
method , standing didunder temperature condition of 160 deg 
C, it measured viscosity average molecular weight 10 days 
later, 20days later and in 30 days later, it sought frequency of 
cuttingwith below-mentioned formula. 



Ct=(Mv0/Mvt)-1 






Ct= (MvO/Mvt ) - 1 


Ct 


:tBfftO>ttlKflk 






Ct 


Cutting number aftent day 
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viscosity average molecular weight before Mv0:test start 


Mv 


t 








Mv 


t 


viscosity average molecular weight aftent day 







KM-*»ma»fticj:yftiiL,uL94icas* 
tixi^mtmumiMMmi&vtum 94V) 
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300 B*[y|©ffiJfi»ftttK»*fTofco 

KHtt©Kil>i OB«»aiS(kgcm/cm)ST 



(»1BStt)l/8 -f x 1/2 -T>^ x 2.5 *f >^<D 

KHfr*WaiJiE»aicJ:yML.ASTM D 
256 lC«S**tTl^«Wll3*(7^l/^h*«» 
f*i£;3.2mm ^*ft)lC*i:T* lii^S 
(kgcm/cm)£ ifc&btzo 

[0059] 

S!J£#J l 

t:;*:7x/-;u aioo MSB, v7x-;u*-7t-C 

*-h 102.5 E*«k*0«»J^A-2 *»* 

(xxt l ;u3e^m^)o.ooo39 aaw,*^tt(+ 
a^])o.oo46 amsp(D^^;i^^i$, m i 

150mmHg 0OE*J~F, »J 
-/— JU£Bffi*-&<E#eu 220 deg C (DSJtT* 
If ;g£L(;l&® B#Fp1 30 ») % jfcivp, JRfcE^jft 

»)l-il«Wlctt<&L. lOmmHg <DE*lT,II] 
£^S7xy— jUdtll$#ft^6.260 deg C 

fflSSTfStf S^L(j»BeiHI 120 #), 

ioooo ©^utku v-s»fc 0 

^tttt»*l*.tt<b«B^> 2ppm,&<*> 
0.5ppm *S3§, -J-MJ^A-f 0.5ppm *3|. ffl 
-Y*> 0.05ppm U>ft**('J>tL 
T)15ppm, XX-ft> 0.5ppm, <?U 
O.lppm *^ v +h'JT;U^x-;U s o-^xy+v 



Isao piece was produced with injection molding method , 
flame resistance evaluation wasdone according to 
flammability test method (Vertical flammability test 94 V ) 
which is stipulated in UL94. 

(antiweathering agent ) test piece of 3.2 mm X 13 mm X 1 80 
mm was produced with injection molding method , 
accelerated weatherability test of 63 deg C, 30 0 hour was 
done making use of accelerated weatherability tester (xenon 
weatherometer ). 

It sought impact resistance (kg*cm/cm ) of test piece after 
testing with thebelow-mentioned method , made index of 
antiweathering agent. 

(impact resistance ) test piece of 1/8 inch X 1/2 inch X 2.5 
inch was produced with injection molding method , impact 
resistance (kg*cm/cm )was sought according to test method 
(Izod type impact test;3.2 mm notched ) which is stipulated in 
ASTM D 256. 

[0059] 

Working Example 1 

While bisphenol A 100 parts by weight, diphenyl carbonate 
102.5 parts by weight, lithium borate * dihydrate (ester 
exchange catalyst ) 0.00039 parts by weight, boric acid 
(neutralizing agent ) supplying molten mixture of 0.0046 parts 
by weight, to continuous in first upright type agitation reactor 
(nickel lining make), under pressure of 150 mmHg, distilling 
phenol which by-production is done, to agitatemix with 
temperature of 220 deg C and (residence time 3 0 min ), next, 
to supply reaction mixture to continuous in second upright 
type agitation reactor (nickel lining make), under pressure of 
10 mmHg, While distilling phenol which by-production is 
done, it agitated mixedwith temperature of 260 deg C and 
(residence time 12 0 min ), it acquired prepolymer of 
viscosity average molecular weight approximately 10000. 

Furthermore, impurity concentration in diphenyl carbonate 
which is used for reaction, under chloride ion 2 ppm, iron 
ion 0.5 ppm, under sodium ion 0.5 ppm and under copper ion 
0.05 ppm, phosphorus compound (phosphorus doing ) under 
15 ppm, tin ion 0.5 ppm, chromium ion 0.1 ppm, was total 
30 ppm, methylphenyl carbonate 8 ppm, moisture 0.25 
weight% of phenyl salicylate, o-phenoxy benzoic acid and 
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£ft30ppm, ^/U:7x=;Urt-7t?*— h 8ppm, 
0.25 MR%Vh-otz 0 

(Xx>U*»)lCiIffiM[C#|&U 5mmHg <Z)E 
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[0060] 

Hifc#J2 

Tt-^at'J^A-2 TKftlSlCftilr. 4-(N,N-v> 

^ju75/)eus?>(xAx;uxift«Ji)* o.oi 

TKUtT 7 ^-^ A(+»*|)£ 0.04 MWJHUfc 

27000, 7x7— JUtt*«MflEI* 22 ^E;U%, 

2.8 Tffcofco 

itfy<i*> lppm, tt-f 0.5ppm *58, ^HJ 
OA^> 0.5ppm *JS,^^> 0.05ppm ^ 



o-phenoxy phenyl benzoate. 

While supplying obtained prepolymer, to continuous in first 
horizontal type reactor (stainless steel ), under the pressure of 
5 mmHg, distilling phenol which by-production is done, 
whileagitating mixing with temperature of 270 deg C and 
(residence time 3 0 min ), next, supplyingto continuous in 
second horizontal type reactor (stainless steel ), under 
pressure of 0.3 mmHg, distilling phenol which by-production 
is done, to agitate mix with temperature of270 deg C 
(residence time 4 0 min ), polycarbonate of colorless and 
transparent was acquired. 

As for viscosity average molecular weight of polycarbonate 
which it acquires 28000, as for the phenolic end group 
concentration as for 17 mole %, molecular weight 
distribution 2.7 was. 

In addition, impurity concentration in polycarbonate, under 
chloride ion 1 ppiru iron ion 0.5 ppm, under sodium ion 0.5 
ppm and under copper ion 0.05 ppm, phosphorus compound 
(phosphorus doing ) was under 7 ppm, tin ion 0.3 ppm, 
chromium ion 0.1 ppm. 

polycarbonate resin composition of kneading extrusion, 
pellet was acquired above-mentioned polycarbonate 100 parts 
by weight, tetra phenyl resorcinol phosphate (flame 
retardant ) 1 0 parts by weight, and 2 - (2 
-hydroxy-5-methylphenyl ) benzotriazole (antiweathering 
agent ) 0.5 parts by weight, making use of the screw extruder. 

thermal degradation characteristic of resin composition which 
it acquires, flame resistance, antiweathering agent and the 
impact resistance were inspected. 

Result is shown in Table 1 . 

[0060] 

Working Example 2 

Replacing to lithium borate * dihydrate, as 4 - 0.01 part by 
weight it uses (N, N- dimethylamino ) pyridine (ester 
exchange catalyst ),replacing to boric acid, other than point 
which ammonium hydrogen phosphate (neutralizing agent ) 
0.04 parts by weight is used, it did operation of being similar 
to Working Example 1, acquired polycarbonate of colorless 
and transparent. 

As for viscosity average molecular weight of polycarbonate 
which it acquires 27000, as for the phenolic end group 
concentration as for 22 mole %, molecular weight 
distribution 2.8 was. 

In addition, impurity concentration in polycarbonate, was 
under chloride ion 1 ppm, iron ion 0.5 ppm, under the 
sodium ion 0.5 ppm, under copper ion 0.05 ppm and under tin 
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±fB7tx°'J*-7t-C^-h 100 BfiSB.xh^bv 

iffl.az/ 2-(2-tKP+v-5-^;U : 7x-;ix)K 
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[0061] 

Jt«« i 

ttXSft 1 ^U%;^fi^ 2.4)100 SSSR* 

#1)10 SMSU* TkTS 2-(2-tKn*S/-5-^^U7i 
-;u)^>yh'JTy-;KB^J)o.5 SMSP£* 

l lcsf 0 

[0062] 
[*1] 

Si 



ion 0.3 ppm* chromium ion 0.1 ppm. 

polycarbonate resin composition of kneading extrusion* 
pellet was acquired above-mentioned polycarbonate 100 parts 
by weight* tetra cresyl bisphenol A diphosphate (flame 
retardant ) 10 parts by weight* and 2 - (2 
-hydroxy-5-methylphenyl ) benzotriazole (anti weathering 
agent ) 0.5 parts by weight, making use of the screw extruder. 

thermal degradation characteristic of resin composition which 
it acquires, flame resistance* antiweathering agent and the 
impact resistance were inspected. 

Result is shown in Table 1 . 

[0061] 

Comparative Example 1 

condensation polymerization doing bisphenol A with 
phosgene method , it acquired polycarbonate resin 
composition of kneading extrusion * pellet commercial 
polycarbonate which end-capped it does (viscosity average 
molecular weight 25000; phenolic end group concentration 1 
mole %; molecular weight distribution 2.4 ) 100 parts by 
weight* tetra phenyl resorcinol phosphate (flame retardant ) 
10 parts by weight* and 2 - (2 -hydroxy-5-methylphenyl ) 
benzotriazole (antiweathering agent ) 0.5 parts by weight, 
making use of the screw extruder with phenyl group. 

thermal degradation characteristic of resin composition which 
it acquires, flame resistance* antiweathering agent and the 
impact resistance were inspected. 

Result is shown in Table 1 . 

[0062] 

[Table 1] 
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